RP-HPLC were performed on a Waters 150Q LC system using a XSelect C18 column (5 µm, 30 × 250 mm) or XBridge BEH300 C4 column (5 µm, 19 × 150 mm), respectively.
Linear gradients of ACN (with 0.1 % TFA, buffer B) in water (with 0.1 % TFA, Buffer A) were used for all systems to elute bound peptides. The flow rates were 1 mL/min (analytical, column heated at 30 o C), 10 mL/min (semi-preparative), and 20 mL/min (C18 preparative).
Electrospray Ionization Mass Spectrometry (ESI-MS). ESI-MS was performed on
LCQ Fleet Ion Trap mass spectrometer (Thermo Scientific). Peptide masses were calculated from the experimental mass to charge (m/z) ratios from the observed multiply charged species of a peptide. Deconvolution of the experimental MS data was performed with the help of MagTran v1.03 software.
Circular Dichroism (CD).
The secondary structure content of the synthetic human SELM and SELW were compared to the commercially available E. coli Trx ( Figure S3 ) using far-UV CD spectroscopy (200 to 260 nm). Spectra were recorded on J-810 spectropolarimeter (Jasco), using a quartz cuvette with a path length of 0.1 cm, and obtained by averaging 5 wavelength scans in 1 or 0.5 nm steps, with a signal averaging time of 2 s and a bandwidth of 1 nm. Each purified protein was dissolved separately in folding buffer as described bellow.
[Θ] = Θ( )
× ( ) × ( ) × (# )
centrifuged at 5000 rpm for 5 min, and concentration was determined by UV-Vis spectrophotometer (using theoretical Ɛ 280 nm = 5,180 M -1 ·cm -1 ). [3] [4] [5] [6] [7] [8] [9] The detailed syntheses of the segments as well as the ligation reactions are described below.
E. coli

Synthesis of SELM(107-145)(A107U)
The synthesis of SELM(107-145)(A107U) was carried out on Fmoc-Leu-TentaGel®R PHB resin (0.19 mmol/g, 0.25 mmol scale) on automated peptide synthesizer. Sec107 was manually doubly coupled for 2 h (3.0 equiv Fmoc-Sec(Mob)-OH activated on ice for 5 min using 3.0 equiv OxymaPure and 2.9 equiv DIC).
Deprotection and cleavage:
The resin was washed with DMF, DCM and dried under vacuum. The peptide was cleaved in the presence of 2 equiv of DTNP, 10 using TFA:water:thioanisole (95:2.5:2.5) cocktail for 5 h. The cleavage mixture was filtered and TFA was evaporated with N 2 bubbling to minimum volume, to which 8-fold volume of cold ether was added dropwise. The precipitated crude peptide was centrifuged (5000 rpm, 10 min), ether was removed and the crude peptide dissolved in ACN-water (1:1) containing 0.1% TFA and was further diluted to ~25% ACN with water and lyophilized.
Purification of SelM(107-145)(A107U): 100 mg crude peptide were dissolved in 25% ACN in water containing 0.1% TFA and purified by prep RP-HPLC (XSelect C18 column, 5 µm, 30 × 250 mm) using a gradient of 28-48% B over 50 min, to give the segment SelM(107-145)(A107U) in ~12% yield. The UPLC analysis ( Figure S2 ) was carried out on a C18 analytical column (ACQUITY UPLC C18 column, 1.7 μm, 130 Å, 2.1 × 100 mm), using a gradient of 5% B over 3 min then 5-70% B over 7 min.
Synthesis of SELM(78-106)(A78Sez)-COSR
The SELM(78-106)(A78Sez) column, 1.7 μm, 130 Å, 2.1 × 100 mm), using a gradient of 5% B over 3 min then 5-70% B over 7 min).
Synthesis of SELM(48-77)(U48Sez)-COSR
Because the C-terminal amino acid in this peptide segment is Gly, the synthesis of 
Synthesis of SELM(24-47)-COSR
Because the two residues at the C-terminal of this peptide segment are Gly, the synthesis of SELM(24-47)-COSR was carried out on Fmoc-Dbz(Alloc)-resin (0.25 mmol scale) on automated peptide synthesizer. 13 Mono-Fmoc-3,4-diaminobenzoic acid (Fmoc-Dbz-OH, 3 equiv) activated with HCTU (3 equiv)/DIEA (6 equiv) in DMF was manually coupled doubly to the free amine TentaGel® R RAM resin (0.18 mmol/g, 0.25 mmol scale) for 1 h.
Alloc protection:
The Fmoc-Dbz-resin was washed with DMF and DCM, and 0.35 M Allylchloroformate and DIEA (1 equiv to resin loading) in DCM were added to the resin and mixed for 24 h at room temperature. 14 Standard Fmoc-SPPS was followed and finally, Boc-Ala-OH was manually doubly coupled (3.0 equiv Boc-Ala-OH, 3.0 equiv HATU and 2.9 equiv DIEA). The detailed synthesis of the two peptide segments as well as the ligation reaction are described below.
Synthesis of SELW(37-87)
The synthesis of SELW(37-87) was carried out on Fmoc-Gly-TentaGel® R PHB resin 
